Abstract-Pulse-receiving characteristics such as bandwidth, sensitivity, and fidelity of several V-dipole antennas loaded with a nonreflecting resistance profile are analyzed, taking into account the effect of parameters such as the linear resistance at the feed point, the interior angle of the V-antenna, and the terminal resistance load.
I. INTRODUCTION
As has been well established, V-antennas loaded with nonreflecting resistance profiles [1] present broad-band, unidirectional, and nondispersive characteristics and are able to receive longer and stronger pulses than conducting V-antennas [2] - [6] . This paper describes the effect of changing some parameters of a V-antenna such as the linear resistance at the feed point, the interior angle, and the terminal resistance load on its pulse receiving characteristics. The study was carried out using the computer program DOTIG1 [7] , [8] . This code computes (in the time domain) the currents induced on a thin-wire structure when it is excited by an arbitrary electromagnetic signal. DOTIG1 is based on the solution of the time-domain electric-field integral equation (TD-EFIE) using the method of moments (MoM).
Results obtained for the V antenna are compared with the ones given by [9] for the case of a straight dipole antenna. As expected, V antennas present a lower sensitivity but a higher fidelity and directivity than the straight dipole.
II. BACKGROUND
It is possible to prevent the current induced on a V-dipole antenna ( Fig. 1 ) from reflecting at its ends and, therefore, considerably improve its broad-band characteristics by loading it with the distributed resistance profile given by [9] r(s) =
where s is the distance on the antenna measured from this center and r(0) is the value of the distributed resistance at the center of the dipole. The Wu-King (WK) profile [1] is a particular case of (1) for (1 0 e 0j2kL ) (3) and C (2ka; 2kL) and S(2ka; 2kL) are the generalized cosine and sine integrals, respectively. For low frequencies, the imaginary part of Manuscript received January 26, 1997; revised January 9, 1998. This work was supported in part by CICYT through Project TIC95-0983-C03-01.
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0018-9375/98$10.00 © 1998 IEEE 9 is small compared to its real part. Therefore, for practical purposes the imaginary part of 9 can be neglected and r(0) can be considered as a pure resistance. This paper shows how the receiving V-antenna's performance depends on the following parameters: 1) terminal load (RL); 2) linear resistance at the feed point [r(0)]; 3) interior angle () of the V antenna.
In the next section, in order to study the dependence of the sensitivity (the value of the frequency response at the flat zone) and fidelity (bandwidth of the flat zone) of the antenna on these parameters [3] , we present the normalized transfer function [9] given by
versus the frequency when one of these parameters changes and the other remains constant. V L (!) and E i (!) are the Fourier transforms of the load voltage V L (t) and the incident field E i (t), respectively.
For MoM calculations, each arm of the V antenna was modeled with 72 segments of length 1s such that 1s = 6. In all cases, the V antenna has a length L of 0.24 m and radius a of 2 mm L a = 120 .
The antenna was illuminated by a unit-amplitude Gaussian pulsẽ E i (t) = e 0g (t0t )ẑ (5) propagating in the 0ŷ direction and with characteristic parameters g = 3:0 2 10 10 s 01 and t max = 7:15 2 These results are coincident with those given by Esselle and Stuchly in [9] . It is clear that the V antenna presenting the greatest sensitivity and fidelity is the one loaded with the WK profile (r(0) = 1:884k=m). This antenna presents a sensitivity of 0.813 versus the 0.897 of the straight wire (a decrease of 8.8%). It also becomes apparent that as the resistive profile is increased, the antenna's sensitivity decreases. Regarding the fidelity of the antenna, the WK profile is also the one presenting the greatest bandwidth, 439.5 MHz versus 256.34 MHz for the straight wire (these values were obtained considering as cutoff frequencies those at which the value of the transfer function decreases to 90% the value at the flat zone). = 120 , but loads it with different terminal resistances. From this figure, it can be seen that the response of the antenna presents very little variation for resistances greater than 10-k. In the latter case, the sensitivity is approximately 0.813 and the bandwidth extends from 36.5 to 476.07 MHz while, for a terminal resistance of 1-k, the sensitivity falls to 0.57 and this case presents the lowest level of fidelity (bandwidth from 109.86 to 476.07 MHz). These results are comparable with those obtained by [9] for the thin-wire antenna. Fig. 4 presents the transfer function normalized to the frequency for various antennas with the WK profile and terminal load RL = 50k
but having different interior angles. As expected, the sensitivity increases with the interior angle. The value ranges from 0.24 for = 30 to 0.897 in the case of the straight wire. Also, a reduction in the interior angle produces an increase in the highest cutoff frequency.
The value is reached for = 30 which is approximately twice the value of that for the straight wire antenna.
IV. CONCLUSIONS
The sensitivity and fidelity of a V antenna loaded with different linear resistances at the feed point compared with the straight thin wire is presented. As occurs with the straight thin wire [9] , the Wu-King profile produces the best performance of the antenna as regards fidelity and sensitivity.
I. INTRODUCTION
The basic principle behind the monopole calibration procedure used at the National Institute of Standards and Technology (NIST) for open-area test-site measurements [1] is to use a transmitting monopole, which generates a known electric field at the location of the antenna under test (AUT) and then measure the output of this AUT when it is illuminated by this known field. The geometry for a typical monopole calibration is shown in Fig. 1 . The separation distance d between the transmitting antenna and the AUT should be large enough so that the field incident on the AUT can be treated as a plane wave with a constant magnitude and phase along the length of the AUT. When the separation distance is not sufficiently large, the incident field can no longer be considered a plane wave and magnitude and phase of the incident field along the AUT is nonuniform. This nonuniform incident field introduces an error into the determination of the antenna factor for the AUT. This error is called the nonplanarity error [2] .
II. NONPLANARITY CORRECTION FACTOR
The antenna factor K for the receiving monopole is defined as
where V R L is the voltage seen by the load attached to the receiving monopole and E i z is the z component of the incident electric field along the length of the receiving antenna. Given the equivalent circuit for the receiving monopole shown in Fig. 2 
where Z L is the impedance of the load, Z ant is the impedance of the receiving monopole, and h e is the effective height of the receiving monopole. In (1) and (2), it is assumed that E i z does not vary along the length of the receiving monopole. In practice, the transmitting monopole is in close proximity to the receiving monopole, and the voltage, which appears across the terminals of the receiving monopole, is affected by both the nonuniform incident electric field and the mutual impedance between the two antennas.
